Tissue microarray detection of matrix metalloproteinases, in diseased tricuspid and bicuspid aortic valves with or without pathology of the ascending aorta.
The degeneration of bicuspid aortic valve and its frequent association with ascending aortic pathology, point to a still unidentified genetic tissue defect with unknown mediators. Metalloproteinases (MMPs) are lytic enzymes that have been strongly implicated in aneurysm formation. The purpose of this study was to detect the presence of these enzymes in aortic valvular tissue in healthy and diseased aortic valves with or without the presence of synchronous ascending aortic pathology. Aortic valve specimens from 26 aortic valve replacement patients as well as 4 healthy control tricuspid aortic valves were included. 10 patients had bicuspid aortic valves, and 16 had tricuspid aortic valves. Half of our patient population had a concomitant aortic procedure for aortic pathology. The study detected MMPs 1,2 and 9 as well as their Tissue inhibitors (TIMPs) 1 and 2. MMP and TIMP detection was accomplished with the construction of a tissue micro array and immunohistochemistry. MMP-9 expression was significantly higher in bicuspid aortic valves compared to normal valves (P<0.05). When compared to the tricuspid valve group, MMP-9 mean value was significantly higher in bicuspid valves (P<0.05). When the entire rest of the valve group (n=4+16, i.e. control and tricuspid valve groups) was compared to the bicuspid valve group, bicuspid valves had significantly higher MMP-2, and MMP-9 (P<0.01) expression. TIMP expression also changed in diseased valves, among different patient groups. This increased proteolytic presence in bicuspid aortic valves may attribute to the observed decreased elastin and collagen content, and their resultant functional failure.